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Supplementary Fig. 1. A. Minor allele frequency against absolute effect estimates for 2,999
variant-metabolite associations with standard errors. Blue squares are new metabolites-associated
variants, dark grey dots represent variants at known loci and purple dots are metabolites-
associated variants at novel loci. Data are presented as effect estimates +/- SE. All effect
estimates and SEs are taken from the discovery analyses (up to 11,840 participants). B.
Functional consequences of 2,470 unique variants associated with metabolites levels. Red colour
is used for variants belonging to UTR regions, green — for exonic variants, purple — for upstream
and downstream variants, teal — for intergenic variants, black — for intronic variants and blue —

for variants not annotated to any of the above categories.
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Supplementary Fig. 2. Gene-centric analysis results. A. Number of significant results by each
of 12 functional categories, by the region-metabolite pair status, shown in the legend. The
frequency of the significant results is shown on the y-axis. Each functional category is listed on
the x-axis. The colours represent whether the genes belong to known (pink), novel (green),

replicated (teal) loci as identified in the discovery analyses, or to loci not detected in the



discovery analyses (violet). B. Number of variants per gene per functional category for 230
metabolites. The center of each box denotes the median value. The upper and lower bounds of
each box correspond to the 25th and 75th percentiles, respectively. The upper whisker extends
from the upper box bound to the highest value that is within 1.5*IQR (inter-quartile range) of the
upper box bound. The lower whisker extends from the lower box bound to the lowest value
within 1.5*IQR of the lower box bound. Data beyond the end of the whiskers are plotted as

points.
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Supplementary Fig. 3. Gene network and pathway analysis. Top dnGWAS module of
linoleoylcarnitine.
Each oval represents the gene within the module. The color of the oval corresponds to the

GWAS-based Z score, and ranges from gray (low Z score) to red (high Z score).
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Supplementary Fig. 4. MR results: metabolites effect on pQTL.

Metabolites are provided on the y-axis, pQTLs are provided on the x-axis. The color indicates
whether the metabolite increases protein expression (purple), or decreases protein expression
(blue). The number on the center of each square indicates the number of variants used to obtain

each result.



